Summary. An 
Summary. An apparatus was developed for the measuirement of transpiration rates of Trifolium repens. The transpiration rates were meastured under controlled conditions of soil water stress and soil temperature. Other environmental parameters such as air temperature, relative humidity, light intensity and air speed were held constant. Diffusive resistances were calculated and stomatal aperture changes were recorded for all treatment combinations. A significant interaction between soil water stress and soil temperature was observed for stomatal closures. Stomatal closuire was observed even in the so-called wet range of soil water stress. An increase in mesophyll resistance or incipient drying was observed for several treatment combinations. The imesophyll resistance was shown to increase as soil water stress increased.
Practically all the water taken uip by plants is uiltimately lost to the atmosphere as water vapor.
Water moves through the soil from regions of higher to regions of lower potential energy, into the plant root, and throuigh the planit to the leaves. The potential energy continuioutsly decreases until the water reaches the point in the leaves at which evaporation is taking place. The water vapor (4) dliffuses from the mesophyll cell walls lining the substomatal cavity to the free air beyond the boundary layer next to the leaf suirface. It is usually assuimed that the boundary layer next to the mesophyll cell walls is saturatedl with moisture at the temperatutre of the leaf, Ti. Assuming transpiration to be a steady-state process and considering only the vapor phase, then the flow of water vapor, V, in gm cm-2 min-1, from the substomatal cavity through the stomatal opening, throtugh the boundary layer of air adhering to the leaf surface to the free air beyond the leaf may be written:
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where R is the total resistance of the diffusion path- hour is plotted versus soil temperature in centigrade for 4 levels of soil water stress in bars. The curves in this figure markedly demonstrate the important effects of soil water stress, even in the so-called wet range, and soil temperature onl transpiration.
Stonmatal Apertures. Photomicrographs of vario1is replicas of stomatal apertulres were taken tising a student microscope equipped with a 35 mm camera attachment. The photomicrographs in figture 5 were taken of stomata from plants subjected to a soil temperature of 100 and soil moisture stress of 0.35 and 1.32 bar, respectively. The marked decrease in the stomatal opening with increased soil water stress is apparent. By inserting an ocular micrometer into the eyepiece of the microscope, it was possible to obtain a measurement of the stomatal width. No attempt was made to calibrate the micrometer to o,btain an actual rather than a relative measturement of stomatal width. A graph of relative openings of stomatal apertures as a function of soil water stress at various soil temperattures is shown in figure 6. Boundary Layer Resistance. The boundary layer resistance rb may be calculated (3, 6, 8) by determining the rate of water loss from evaporating wet surfaces as similar as possible in sturface geometry to the actual leaves. The resistance rb can be calculated by using equation I. An electrobalance w,as designed to determine evaporation from saturated blotting paper having the same geometry as the clover leaves.
A boundary layer resistance of r1, = 0.0055 min/cm was determined for the environmental conditions used in the transpiration experiments. In this work, leaf size and shape, air temperature, relative humidity, light intensity and wind velocity were maintained constant; therefore, the asstumption was made that the botundary resistance did not change throughout the experiment.
Leaf Resistance. By using equation I, it is possible to calculate the total resistance encountered by water molecules passing from inside the leaf through the intercelltular spaces, the stomatal openings (or the ctuticle) and the boundary layer of air at the leaf surface into the surrounding air. In these calctulations, the assumption is made that the Since the degree of stomatal closure is more or less directly proportional to the magnitude of increased leaf resistances, it follows that in most cases the increase in leaf resistance can be attribtited to an increase in stomatal resistance. The increases in resistances reported here are comparable to those fouindl by Kuiper (6) Literature Cited
